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Background: Mid-wall shortening is a sensitive method for assessing circumferential left ventricular (LV) shortening, and has shown to be 
impaired in some patients with LV hypertrophy and normal fractional shortening. We compared mid-wall shortening and strain/strain rate imaging to 
determine whether they may complementary give information in cardiac amyloidosis.
Methods: Ninety-seven consecutive biopsy-proven patients with amyloidosis underwent standard echocardiography and strain/strain rate imaging. 
Thirty-six had non-cardiac amyloidosis (group I), 32 had cardiac involvement but no congestive heart failure (CHF) (group II) and 29 had cardiac 
amyloid with CHF (group III). Endocardial and mid-wall shortening were measured at the basal and mid-LV. For strain/strain rate Doppler, sample 
volumes were placed on basal and mid-LV at multiple walls in the apical 2 or 4-chamber views, and mean values were calculated from 4 walls.
Results: Mid-wall shortening only demonstrated differences in systolic function between group III and the other 2 groups, but this technique could 
not distinguish the group I from group II at basal LV. In contrast, strain and peak systolic strain rate could distinguished group II from group I at 
basal LV.
Conclusions: In cardiac amyloidosis, short axial LV function assessed by mid-wall shortening is preserved until the onset of CHF. Strain and systolic 
strain rate images are sensitive method to detect early longitudinal myocardial contractile abnormality.
Basal LV segment
Fractional Shortening Mid-wall Shortening Strain Rate Strain
group I 34±8 0.16±0.03 -1.9±0.5 -18.8±5.1
group II 35±10 0.15±0.04 -1.5±0.6† -14.8±5.0 †
group III 23±10* 0.09±0.03* -0.8±0.3* -8.1±4.2 *
*: p<0.0001 vs. group I and II, †: p<0.01 vs. group I
